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Naturally occurring systemic anaphylactic and anaphylactoid reactions in four groups of pigs injected with commercially available bacterins
Susan E. Turnquist, Guy Bouchard, John R. Fischer
Severe anaphylactic reactions are not uncommon in farm animals and are often associated with parenteral administration of a drug or biological product. 1 In large animals, these reactions are usually seen after injections of sera or bacterins. Bacterins in which heterologous serum has been utilized in production are particularly associated with reactions. 1 Reactions to vaccines or bacterins are usually observed during second or third injections following an initial From the Missouri Veterinary Medical Diagnostic Laboratory, College of Veterinary Medicine (Tumquist, Fischer), and Sinclair Research Farm (Bouchard), University of Missouri, Columbia, MO 65205.
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"sensitizing" dose. Anaphylactoid reactions that mimic anaphylactic reactions have also been described. These reactions are not mediated by immune mechanisms and are caused by the direct action of toxic substances such as endotoxins. 3 No prior sensitization is necessary in anaphylactoid reactions as opposed to anaphylaxis. Experimentally induced anaphylaxis has been described previously, 6,7 but there have been no reports of naturally occurring vaccine reactions in swine. A single brief report described a hypersensitivity reaction in swine to parenteral administration of chloramphenicol. 5 No deaths were reported, and the pigs responded to treatment with antihistamine. This report details suspected anaphylactic or anaphylactoid reactions after prophylactic administration of commer- Case 1 involved a group of 19 21-day-old Sinclair Miniature pigs. The pigs were given single doses of 2 commercial bacterins according to the manufacturer's directions. One bacterin contained B. bronchiseptica, Erysipelothrix rhusiopathiae, and Pasteurella multocida, and the other contained H. parasuis, H. pleuropneumoniae, and P. multocida. Less than 1 hour following vaccination, several of the pigs were vomiting and dyspneic and exhibited ataxia followed by lateral recumbency. Eleven of the pigs died despite intensive therapy with epinephrine, antihistamines, corticosteroids, and oxygen.
Case 2 involved a group of 600 mixed-breed pigs 25-30 days old. The pigs were given the second recommended dose of a commercial bacterin containing B. bronchiseptica and Haemophilus spp. Within 1.5 hours, some pigs were vomiting and coughing. The pigs were not treated, and 36 were found dead the following morning.
Case 3 involved a group of 200 mixed-breed pigs 35 days old. The pigs were given a single recommended dose of a commercial bacterin containing B. bronchiseptica and Haemophilus spp. Approximately 50% of the pigs began vomiting and had loose feces and urticaria within 1-2 minutes of injection. No treatment was administered, and 7 of the pigs died.
Case 4 involved a group of 125 mixed-breed pigs 2-5 weeks old. The pigs were given an autogenous Escherichia coli bacterin as well as a single recommended dose of a bacterin containing B. bronchiseptica and Haemophilus spp. Within 15 minutes of injection, a few pigs were vomiting and exhibited labored breathing. No treatment was initiated, and 10 pigs were found dead the next day.
Four to 6 pigs from 3 of the 4 groups (1, 2, and 4) were submitted to the University of Missouri-Columbia Veterinary Medical Diagnostic Laboratory; acute anaphylaxis was suspected in every case. In case 3, only fresh and formalinized sections of kidney, liver, and heart were submitted for his-tologic evaluation. Lesions in the 3 groups examined at the diagnostic lab were identical and consisted of marked thoracic and abdominal effusion, pulmonary congestion and edema, mesenteric congestion and edema, and mild splenomegaly. Gastric fundic hemorrhage was present in a few of the pigs. The effusion was straw colored and contained abundant amounts of fibrin (Fig. 1) . Thick fibrin strands were loosely adhered to and interposed between loops of small intestine. Delicate fibrin strands were present in the thoracic cavity and within the pericardial sac. Similar lesions were described by the referring veterinarian in case 3.
Histologic examination of all pigs failed to show any evidence of inflammation and was largely unremarkable except for pulmonary congestion and edema and congestion in assorted organs, including intestine, liver, kidney, and spleen. Tissue specimens from pigs of cases 1,2, and 4 failed to yield any significant bacterial pathogens. Selenium levels were within normal limits in liver and kidney specimens from pigs of cases 2 and 3.
Anaphylaxis is a form of type I or immediate hypersensitivity and is mediated by several chemicals that are either preformed or newly synthesized in response to antigen-antibody complexes. 3 In type I hypersensitivity, reaginic or cytotropic antibodies are produced and become associated with the surface of tissue mast cells and circulating basophils. Subsequent exposure to the sensitizing antigen results in the release of several pharmacologically active substances that are responsible for the clinical signs. Clinical manifestations and lesions of anaphylaxis vary from species to species depending on the tissue site of antibody binding and the distribution of susceptible smooth muscle, as well as the differences in the primary humoral mediators. 1 Humoral mediators of type I hypersensitivity reactions include histamine, serotonin, dopamine, kinins, platelet activating factor, prostaglandins, leukotrienes, and complement 3 The main shock organs in swine are reported to be the respiratory and intestinal tracts, and the major pharmacologic mediator is thought to be histamine. 2 Clinical signs of anaphylaxis induced experimentally in pigs include dyspnea, coughing, yawning, incoordination, patchy erythema, retching, vomiting, tenesmus, and edema of the face and eyelids. 4 Gross lesions in these pigs include gastric fundic hemorrhage, pulmonary edema, mesocolic edema, gastric submucosa1 edema, effusion into serous cavities, and intestinal hyperemia.
The reactions in the 4 groups of swine, although clinically similar, probably represent 2 different processes. Only in case 2 was there evidence of prior sensitization. The animals in this case reacted after the second dose of bacterin, and the response may have been immunologically mediated. In cases 1, 3, and 4, the pigs reacted after the first dose, and there was no history of prior sensitization. The reactions in these pigs were probably anaphylactoid; however, the dams of the pigs from case 4 received the same bacterin prior to farrowing, so passive anaphylaxis cannot be ruled out in this case. If the reactions are anaphylactoid, the inciting agent is unknown, although endotoxin is a possibility, Three different commercial bacterins were administered in these 4 cases, ruling out contamination or problems with a single lot of vaccine. Because a combination of two bac-terms were utilized in case 1, a small study was conducted to determine which product was responsible for the reaction. A total of 6 male unvaccinated Sinclair Miniature piglets that were unrelated to the affected pigs were chosen for the study. Two pigs (group A) were given the bacterin containing B. bronchiseptica, Erysipelothrix rhusiopathiae, and P. multocida. Two pigs (group B) were given the bacterin containing H. parasuis, H, pleuropneumoniae, and P. multocida. The
